Physiological and behavioral responses of New Zealand hypertensive and normotensive rats to stress.
A chronic catheter was inserted into the ventral tail artery of adult male New Zealand hypertensive (NZH) and normotensive (NZN) rats to allow for repeated sampling of blood and measurement of blood pressure and heart rate in conscious animals without handling. Two days after surgery, plasma levels of norepinephrine (NE) and epinephrine (EPI) were similar in NZH and NZN rats while resting and undisturbed in their home cages. Mean arterial blood pressure was significantly higher in NZH rats (166 +/- 9 mm Hg) than in NZN rats (124 +/- 4 mm Hg) but basal heart rates did not differ (345 +/- 8 and 342 +/- 14 beats/min, respectively). Increments in plasma levels of NE and EPI and in mean arterial blood pressure and heart rate were similar in NZH and NZN rats following transfer to a shock box and immediately and 10 minutes after exposure to 1 minute of intermittent footshock. Male rats of the two strains also did not differ in their behaviors during tests in an open field arena. These results indicated that NZH and NZN rats do not differ with respect to basal or stress-induced increments in sympathetic-adrenal medullary activity or in several behavioral measures. These results are in striking contrast to previous studies with the Okamoto strain of spontaneously hypertensive (SHR) rats and indicate that genetically determined increases in arterial blood pressure are not necessarily associated with sympathetic-adrenal medullary and behavioral hyperresponsivity to stress.